Ahtruct -A rigorous field theory method is described for the computer-aided design of magnetically tunable E-plane metal insert filters, where the waveguide sections are symmetrically loaded with ferrite slabs, and for large-gap f inline filters on a ferrite substrate. The design method is based on field expansion in suitably normalized eigenmodes which yields directly the modal scattering matrix of all discontinuities. 
), and ferrite-slab-loaded resonator section ( Fig.  l(c) ); rectangular waveguide, ferrite-slabloaded waveguide section with (Fig. 2(b) ) and without two septa ( Fig. 2(c) The influence of small lateral air gaps of width w. (cf. Fig. l(c) ), due to fabrication tolerances, on the filter response, which has been observed at evanescent-mode filters as well [4] , is taken into account adequately by solving the scattering problem of a five-layer resonator region of length 1,, (Fig. l(c) ), analogously to [21] . The effect of the air gaps on the evanescent modes in the coupling region ( Fig. l(b) ), however, has turned out to be negligible. e+, e-, h', and h', respectively, are elucidated in the Appendix.
The general modal scattering matrix (Sc) of the coupling structure of finite length 1~, (Fig. l(c) (Fig. 2(b) ) Field matching at z =1? (Fig. 2(b) Fig. 2(b) A computer-optimized three-resonator magnetically tunable E-plane metal insert filter with lateral ferrite TTI-2800 slabs of width w =1 mm (Fig. 4(a) loaded metal insert filters (cf. e.g. Fig. 4(a) ), however, the tuning range of the operating midband frequencies (Figs. 5 and 6) is smaller for the finline type. This is caused by two facts: the effective ferrite slab thickness within the resonator regions may be made larger for metal insert filters, and the relative wavelength variation due to an appropriate dc magnetic field, for off-center slab positions, is higher than for central locations. T'~= normalization factor so that the power carried by a given wave is 1 W for a wave amplitude of w.
()
X= (a,, a-w) B. Scattering Coefficients in (4)
with the matrix coefficients
(U) = unit matrix 
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